AIM

GAMES

25



26



1990

(1991)

1999
18

(2001)
No42
2002
http://www.iser.osaka-u.ac.jp/~saijo/cd/2002/kaino01-28.pdf
(2003)
19

(2005)

27




1955-1985 € 2
) CES 24
-0.411 -0.298 1 -0.516
-0.339 -0.28 2 -0.35
-0.424 -0.383 3 -0.499
-0.081 -0.168
1980-1988
57
1980
-0.254 -0.818 -0.339 -0.415
-0.248 -2.179 -1.052 -0.231
-0.396 -0.918 -0.584 -0.611
-1.265

28




1965-1997

()
-0.219 -1.368 -1.536
-0.268 -0.943 -1.186
-0.357 -0.23 -0.247
1960-1995
KLEM
Nest-Translog
-0.4 -1.22)
-0.43 -0.72
-0.24 -0.5 -0.17
-0.4
-0.72
-0.17

29




1975-1999

-0.022 -0.033 -0.157
-0.112 -0.146 -0.142
-0.141
-0.301
-0.203 -0.019

-0.148

-0.076

-0.097

-0.121
-0.026
-0.098

30




1971-2000

Gauss-Newton

1970-2000 2000
-0.111 -0.257 -0.073 -0.168
-0.08 -0.4 -0.051 -0.257
-0.073 -0.044 -0.098  -0.057
-0.09 -0.114 -0.09 -0.121
-0.105 -0.088 -0.094 -0.08
-0.015 -0.501 -0.007  -0.245
LPG -0.372 -0.625 -0.404 -0.715
-0.1
1978-2003
-0.054 -0.534 -0.252 -0.380
-0.144 -0.390 -0.097 -0.435
-0.0977 -0.393
-0.1 -0.5
10% %
7 8 5%

31




1 -0411
-0.339
(1990) -0.424
-0.298
-0.28
-0.383
-0516
-0.35
-0.499
2 -0.254 -0.818
-0.339 -0.415
(1991) -0.248 -2179
-1.052 -0.231
-0.396 -0918
-0.584 -0.611
-1.265
3 -0219 -1.368 -0.453 |-0.054
-2951) -1.782
-0268 -0.943 -0.088
1999 -0.875
-1536| -1.186| -0.357
-023| -0.247
4 -04] -122
-043
(2001) -0.72
-0.24
-05
-0.17
5 ~0.022 -0.112 -0.146
-0.097
(2002) -0.148 -0.203 -0.301
-0.076
20.0337-0.157 20142
-0.121 -0.141
-0.019
-0.026 -0.098
6 -0073 -0.098
-0094 -0.105
2003 -0051 -0.08 -0.09
-0073 0,111 -0.007 -0.015
20.044""20.057 |
-0.08 -0088
-0.257 -04 -0.114 -0.121 |
-0.168 -0.257 -0.245 -0.501
7 -0.054
-0.252
(2005) -0.144
-0.097
-0.097
-0534
-0.380
-0.390
-0.435
-0.393
LPG(1969
-1368] -1728] -0.166] -2951| -0.688] -0.088] -0.438
-0.219 -0943| -0875 -0.637
-0306| -0054| -0.166| -0453 -0788| -0535
-0.944 -0.268

32



00 0.0 =0
-02 -02
-04 . E‘B -04
-06 -06 @
-08 -08
-10 -10
-12 -12
-14 -14
-16 -16
-18 -18
220 -20
[ J
00 A4 T T T
®) -
_02 | [ J (5) (5) —(5)
-04 ®
-0.6 ° -
08 | @)
-10
-12 -4
-14
-16
-18
-20
L 3
(3)
(5)

33




0.0
-0.2
-0.4
-06
-08
-1.0
-12
-14
-16
-18
-20

8

\ =5)
¢ (6)

U1
—

)

— (6

| ol
—~ | =
w
«

)]

(3)

0.0
-0.2
-04
-0.6
-08
-1.0
-12
-14
-16
-18
-20

L (6
°

° (6) —(6)

)

—@)

(3)
(5)

34




p67 (1)
( p48)
301 (1)

35




kWh

1000000
900000
800000
700000
600000
500000
400000
300000
200000
100000

0

CO2

(2003) LP 2003, 2004
CO:
1972 2003
i .y
r H
o. ;
0.0 50.0 100.0 150.0
2000 =100

36



1972 2003

70000

60000

50000

1

= 40000

30000

20000

10000

100.0 150.0
100

50.0

0.0

2000

1983

1973

1973

1995

1983

OPEC

1995

A

250

200

00T

€00¢
100¢
6661
L66T
G661
€661
1661
6861
1861
G861
€861
1867
6167
LL6T
GL6T
€L61
T.67
6961
1961
G961

37



1970

DTI
MDM
DTI -0.4 -0.3
MDM -0.5 A Report by
Lord Marshall (1998), ANNEX F
OECD 2000, 2002
1971-1982 OECD Prosser (1985)
-0.26 -0.37
1948-1990 Bentzen and Engsted (1993)
-0.14 -0.47
1985 53 Rothman et al. (1994)
-0.69 -0.78
-0.21
-0.69 -0.44
1
10 9

38



-0.78 20

16
2000 2003
GNP
19 -0.78

2000 15

-0.43 -0.21

-0.45 -0.51

-0.35 -0.48

-0.39 -0.69

-0.35 -0.56

-0.51 -0.56

-0.52 -0.44

Bjgrner and Jensen (2000), p.71.
OECD(2000) -0.16
-0.18 -0.26 -0.33 -0.43 -0.44
p. 12, Table 2
1950 1987
Bonneville Power
Administration (2003) 1995
2 1 10

39



-0.32. -1.07
-0.20 -0.44 -0.35 -2.23
-0.24 -0.76
-0.12 -0.38 -0.29 -1.65
-0.54 -1.25
-0.39 -0.69 -0.76 -2.87
-0.29 -1.03
-0.16 -0.42 -0.75 -1.39

Bonneville Power Administration (2003), p. 3, Table 3.

-0.55 -1.4

-0.12

Graham and Glaister (forthcoming)

-0.6 -0.8

Agas and Chapman (1999)

-0.32 +0.60
Rouwendal (1996)

3,080

10

-0.25

1986

40

-0.38

+0.15
1.5

OECD (2000)

-0.23 -0.86
-0.51 -1.34
-0.2 -0.3
-0.15 +0.12

-0.92



-0.25
-0.11
-0.47
14
5
1990
TSP

2005

5
-0.05 -0.25
-0.05
-0.38 -0.54
-0.54 -0.38
2003 3
(1996)

41

10
3.5



(0.4841) -0.054 | -0.534 13 5.1 0.387 1978-2003
(0.1460) -0.252 | -0.380 10 3.5 0.949 1978-2003
(0.1228) -0.144 | -0.390 12 4.9 1.064 1978-2003
(0.1545) -0.097 | -0.435 13 5.3 1.230 1978-2003
(0.0925) -0.097 | -0.393 14 5.0 0.529 1979-2003
(1.0000) -0.105 | -0.467

* 1995

1986
20
4

42




100
6667
L66T
S66T
€667
>
T66T
6867

o

1861

%

\/l

0/bl

40

20

0.0

-20

-4.0

-6.0

-8.0

-10.0

4.0

2.0

-2.0

-4.0

-6.0

-8.0

43



LT0¢
GT10¢
€T0¢
T10¢

00¢

00¢
G00¢

onpz

W

N

N

n

£60T
UWWOON

666T
L66T
G66T
€667
T66T
6867

586
€861

6/6T.

\/

40

20
00

-20

-6.0
-8.0

-10.0

cUy

66T
1661
G661
€66T
1667
6867
L8671
G86T

1867
61671 |

3.0

20

10

00
-1.0

-20

-30

-4.0

-50

-6.0

44



6
4 /\
0 Il Il Il Il Il Il Il Il Il \'\ Il Il Il Il Il ‘/\ Il Il Il Il Il Il Il Il Il Il Il Il Il Il | | L
O AN < JO 00O O N < © 0O\O N AN <t ©
0O 00O O/00 WO O OO OO OO O \OANO | O — 1
o O o OO OO OO OO OO O o O O O
= e = e e e e AN N N AN N
-2 / V V
-4 /
-6 [
-8
-0.3 -0.4
3
-0.056 -0.280 0 8 1.7 0.543 1978-2003
-0.059 -0.389 0 12 53 0.424 1978-2003
+0.42

45

+0.01



2005
CO2 1,610
5,000
939 5,600 kWh KWh
2003 kWh 16.39
30
100 76
4 5,000
3.42><10" 100
10°kcall 3.42 2003
4 5,000
30
30
30
3 14
1 5,000
3,400
5
2003 6

46

5,000

2003

2,245
4.78

0.7611Mt-C/Mtoe
1,100
100
10"%kcal
10°kcal

5,000

11.74



5,000

5,000

6 Kainuma et al. (2003)
7

8

2004

(2004)

47

AIM



Agras, J, and D. Chapman (1999). “The Kyoto Protocol, CAFE Standards, and
Gasoline Taxes,” Contemporary Economic Policy, Vol. 17, No. 3, pp. 296-308.
A Report by Lord Marshall (1998). “Economic instruments and the business use of
energy,” November.
Bentzen, J., and T. Engsted (1993). Short- and long-run elasticities in energy demand:
A cointegration approach,” Energy Journal, Vol. 15, pp. 9-16.
Bjgrner, Thomas Bue, and Henrik Holm Jensen (2000). “Industrial Energy Demand
and the Effect of Taxes, Agreements and Subsidies,” AKF Forlaget, September.
Bonneville Power Administration (2003). “Price Elasticity of Demand for Electricity,”
CR-WA-004A, April.
Center for Clean Air Policy (1998). “US Carbon Emissions Trading: Some Options that
Include Downstream Sources.”
Graham, Daniel J., and Stephen Glaister (forthcoming). “The demand for automobile
fuel: a survey of elasticities,” Journal of Transportation Economics and Policy,
http://www.cts.cv.ic.ac.uk/documents/publications/iccts00007.pdf#search="Graham%
20and%20Glaister%20The%20demand%20for%20automobile%20fuel’
Guertin, Chantal, Aubal C. Kumbhakar, and Anantha K. Duraiappah (2003).
“Determining Demand for Energy Services: Investigating income-driven
behaviours,” International Institute for Sustainable Development.
Kainuma, Michiko, Yuzuru Matsuoka, and Tsuneyuki Morita, eds. (2003). Climate
Policy Assessment: Asia-Pacific Integrated Modeling (Springer).
OECD (2000). “Behavioral Responses to Environmentally-Related Taxes,” COM/ENV/
EPOC/DAFFE/CFA(99)111/FINAL, March.
OECD (2002). OECD

Prosser, R. D. (1985). “Demand elasticities in OECD: dynamical aspects,” Energy
Economics, Vol. 7, pp. 139-154.
Rouwendal, Jan. (1996). “An Economic Analysis of Fuel Use Per Kilometre by Private
Cars,” Journal of Transport Economics and Policy, Vol. 30, No. 1, January, pp. 3-14.
(2003).
(2004). ESP 11
(2004). 9

(2003). 8

48



(2005). (2005

LP (2004).
http://www.j-Ipgas.gr.jp/requ/h16/zeisei04.html.

LP (2003).
11 http://www.j-lpgas.gr.jp/news/
04_011/pdf/ondanka.pdf.

(2003). 11 18 http://www.
keidanren.or.jp/japanese/policy/2003/112.html http://www.keidanren.or.jp/
japanese/journal/CLIP/2003/1209/04.html.

(1996). TSP 2

In&eind) = 9.3667 + 0.3871 In(gnp) + 0.8956 [In(gnp) - In(gnp(-1))]
(13.3) (3.38)
+ > i=0,13 Ci In(rpwpetav(-i))

i 0 1 2 3 4 5 6

¢i -0.0539 -0.0912 -0.0774 -0.0315 -0.0119 -0.0446 -0.0631
(1.69)  (3.25)  (3.68) (1.45) (0.57) (2.38)  (3.33)

i 7 8 9 10 11 12 13

¢i -0.0395 -0.0113 0.0026 -0.0073 -0.0224 -0.0237 -0.0586
(2.06)  (0.61)  (0.14) (0.39)  (1.22) (1.01) (2.34)

-0.5338 5.1
(8.85) 13
1978-2003
Shiller 2 0.1
RB2 = 0.962, SE = 0.019, DW =1.79
eind = 100kcal
gnp = 90 10
rpwpetav = 2000 =100 GNP
90 =100

In(ehh) = -0.8287 + 0.9486 In(gnp) + > i=0,s In(rpenavhh(-i)) + 0.0002389heatdd

(39.1) (4.54)
+ 0.0000649 cooldd
(1.26)
i 0 1 2 3 4 5 6

ci -0.2516 -0.0070 0.0448 0.0182 -0.0103 -0.0211 -0.0191

49



(4.60) (0.20) (1.66) (0.67) (0.43) (1.00) (0.79)
i 7 8 9 10
ci -0.0157 -0.0214 -0.0364 -0.0601 -0.3797 3.5
(0.63) (0.89) (1.13) (1.46) (5.77) 10
1978-2003
Shiller 3 0.1
RB2 = 0.992, SE =0.018, DW = 1.68
ehh = 101%kcal
gnp = 90 10
rpenavhh = [ kcal
LPG
GNP 90 =100
1970 1980 1990 2003
heatdd = 14 14
9
cooldd = 24 22
9
In(ebs) = -0.9691 + 1.0641 In(gnp(-1)) + > i=0,12 In(rpwenavbs(-i))
(25.7)
i 0 1 2 3 4 5 6
ci -0.1439 -0.0169 0.0168 -0.0057 -0.050 -0.0773 -0.0716
(2.50) (0.44) (0.57) (0.21) (1.97) (3.57) (3.39)
i 7 8 9 10 11 12
ci -0.0472 -0.0217 -0.0042 0.0022 -0.0104 -0.0630
(2.21) (1.00) (0.18) (0.09) (0.31) (1.39)
-0.3901 4.9
(5.07) 12
1978-2003
Shiller 3 0.1
RB2 = 0.984, SE = 0.029, DW = 2.24
ebs = 101%kcal
gnp = 90 10
rpwenavbs = 2000 100
GNP
1990 =100 1970
1980 1990 2003

In(eps) = -3.2606 + 0.4440 In(gnp) + 0.7930 In(gnp(-1)) + > i=o0,13 In(rpwenavps(-i))

(1.70) (3.22)
i 0 1 2 3
ci -0.0968 -0.0139 0.0070 -0.0120
(1.92)  (0.37)  (0.28) (0.49)
i 7 8 9 10

20

4 5 6
-0.0402 -0.0569 -0.0613
(1.75)  (2.79) (3.13)
11 12 13



ci -0.0548 -0.0346 -0.0119 -0.0103 -0.0230 -0.0269  0.0007
(2.80) (1.75) (0.61)  (0.048) (1.06) (0.83)  (0.18)

-0.4347 5.3
(4.69) 13
1978-2003
Shiller 3 0.1
RB2 = 0.995, SE = 0.019, DW = 2.05
eps = 101%kcal
gnp = 90 10
rpwenavps = 2000 =100
C
GNP 90 =100

In(ecg) = 9.7244 + 0.5291 In(iip) + > i=0,14 In(rpwenavcg(-i))
(13.4)

i 0 1 2 3 4 5 6

ci -0.0965 -0.0367 -0.0178 -0.0268 -0.0334 -0.0218 -0.0185
(4.17) (1.85) (1.12) (1.68) (2.12) (1.36) (1.21)

i 7 8 9 10 11 12 13

ci -0.0325 -0.0215 -0.0088 -0.0218 -0.0104 0.0002 -0.0056
(2.06) (1.41) (0.57) (1.42) (0.67) (0.02) 0.30

i 14
ci -0.0411 -0.3931 5.0

(2.25) (9.00) 14

1979-2003
Shiller 2 0.1
RB2 = 0.995, SE = 0.015, DW = 2.34
ecg = 100kcal
iip = 2000 100
rpwenavcg = 2000 =100
C
GNP 90 =100

In(delecmf) = 10.7078 + 0.54299 In(iipmf) + > i=1,9 In(rpelecb(-i))
(12.1)
i 1 2 3 4 5 6 7
ci -0.0555 -0.0828 0.0450 -0.0119 -0.0345 -0.0833 -0.0470
(1.44) (2.96) (1.92) (0.54) (1.69) (4.01) (1.89)

i 8
ci 0.0798 -0.2800 1.7
(2.79) (12.0) 8
1978-2003
Shiller 2 0.1

RB2 = 0.980, SE = 0.015, DW = 1.58

o1



delecmf = 100 kWh
iipmf = 2000 =100
rpelecb = 2000 =100 GNP

90 =100

In(epsauto) = -2.1674 + 0.4242 In(gnp) + 0.6358 In(gnp(-1)) + > i=o0,12 In(rpgasl(-i))

(1.80) (2.77)
i 0 1 2 3 4 5
¢i -0.0592 -0.0197 0.0008 -0.0161 -0.0430 -0.0621 -0.0635
(1.28) (0.60) (0.03) (0.61) (1.62) (2.64) (2.74)
i 7 8 9 10 11 12
ci -0.0498 -0.0255 0.0026 -0.0028 -0.0255 -0.0252
(2.15) (1.14) (0.11) (0.12) (0.90) (0.64)
-0.389 5.3
(5.71) 12
1978-2003
Shiller 2 0.1
RB2 =0.997, SE = 0.017, DW = 2.20
epsauto = 1010kcal
gnp = 90 10
rpgasl = [ kcal GNP
=100
In(vfenew) = 1.1948 + > i=o05 In(rpgasl(-i)) + 0.0135 time
(11.8)
i 0 1 2 3 4
ci 0.0139 0.0230 0.0883 0.1065 -0.0095 0.416
(0.35) (0.77)  (3.28) (2.68) (0.26) (11.6)
1979-2003
Shiller 3 0.1
RB2 = 0.884, SE = 0.019, DW = 1.56
vfenew = km/L
rpgasl = [/ kcal GNP
=100
time =1
5
1
0.014 | 0.416 0 4 1.7 0.014 1979-2003

92

90

90



9 Agas and Chapman (1999)
-0.15 +0.12 -0.25
-0.32 +0.60

-0.92 10

+0.01 +0.42

In(vfenew) = 1.1948 + > i=o05 In(rpgasl(-i)) + 0.0135 time

(11.8)
i 0 1 2 3 4
ci 0.0139 0.0230 0.0883 0.1065 -0.0095 0.416 1.7
(0.35) (0.77) (3.28) (2.68) (0.26) (11.6) 5
1979-2003
Shiller 3 0.1
RB2 = 0.884, SE = 0.019, DW = 1.56
vfenew = km/L
rpgasl = [ kcal GNP 90
=100

time=1

9 J. Agras and D. Chapman, “The Kyoto Protocol, CAFE Standards, and Gasoline Taxes,”

Contemporary Economic Policy, Vol. 17, No. 3, 1999, pp. 296-308.
10

93



2005

km/L

2.3

2.2

100¢
6661
L66T
G661
€661
1667
6861
L86T
G861
€861
1861
6,61

94



95



OECD (2002)

145 n
o
-0.13 -0.26
-0.37 -0.46
o
-0.15 -0.28 -0.51
-1.07
(-0.23 -1.05)
o
OECD, 2000,Behavioural Responses to Energy and
Transport-Related Taxes: A Survey of Price Elasticities Estimates,
COM/ENV/EPOC/DAFFE/CFA(99)11/Final
1 OECD, 2000, Behavioural Responses to Energy and Transport-Related

Taxes: A Survey of Price Elasticities Estimates,
COM/ENV/EPOC/DAFFE/CFA(99)11/Final

96



cross section analysis

1980 OECD18

OECD

1980

time-series analysis

1980-2000

1980-2000 OECD18

97



= AU OERESNEEE

7 M E M R ]
BRFILy |30 |-030 ~—039 CRE) [-0.77 ~—0.83 (RE)

WAES Yoy g |-015 ~~038 (OECD*) - 1.05 ~— 1.4 (OECD*)
=R A . .
v 015 (83—my) |~124 (F—1 v 29)
- 0.55 ~ = 0.9 (OECD 18**)
-06 (AF ) -125~-113 (A% ¥ )
roxty |3 rol-051 GRE)
vav¥ 0~ —0.67 CRED

w7 EEE - 107
(=077~ ~130) (OECDY

4R is0

22T |~012 ~~0.17 CGRE)|-023 ~ ~0.35 GRE)
A ¥ BRI FHME ~0.26 (0~ 1.36)|EihfE - 058 (0 ~~272) [FH4E - 053
BIURE (EIE) FH9E - 0.27| (BEAE) T304 —071 | (-0 ~-15) (KE)

(BZF)) T - 028 |(BBRF) FHE — 084 [(BEF) FHE -053
(Foztrvary) ((Furtksriar) (FoRtsiay)
EHE - 026 TEE - 0.86 FEIHE - 0.18
(RNERF—F)
-0.53

(22 ffEEfE) -01~
~0.3

ik =S Y TLY, TIASYF, BLUfza—Y—5 2 FEE{ OECD IHBE,
2% = OECDME 18 B 574, B, F, F~-2 U7, _pF—, Frv—
g, 7IVA, KAy, ¥y, PANSYE, AFUT7, F75¥, /vy,
ALY, Avz—Fr, A4A, b3, BIUVEE

g GEREENEROBCMEENEHRER

g B E b R O
BREE |30 |-0433 (VW x—) |~0.442 (/MY x—)
HALTY ~0.2 GKE)
sxg T —
v IV (0158~ —0.184  |-0.263 ~ —0329 (KE)
(kED

7BAEZIITT g 31 (9203~ =11 (S Vo)
V- IV

<0 -142 (53 # &)
RER T <& 1 {-0.25 GkED - 0.5 CkE)

_ ~0.62 (KE) ~0.6 CRED
A EHB ~0.05~ —~09 02~ —46 ~0.05 ~ —0.12
TUBE (4 BFe2)

98





